Immunosuppressive effects of benzidine in mice: evidence of alterations in arachidonic acid metabolism.
Benzidine (4,4'-diaminobiphenyl), a known human bladder carcinogen used in the synthesis of dyes, was immunosuppressive in mice after subchronic exposure. Suppression, particularly of cell-mediated immunity, occurred at dose levels previously found to be subtumorigenic in mice, as evidenced by suppressed lymphoproliferative and delayed hypersensitivity responses. In addition, benzidine exposure was found to decrease host resistance, including resistance to the growth of transplantable tumor cells and infection with Listeria. These data suggest that the development of neoplastic disease may be facilitated by the ability of benzidine to alter the immune response. The mechanism(s) responsible for immunosuppression by benzidine, however, is probably not the same as that responsible for its direct carcinogenicity. The addition of benzidine in vitro to mitogen-activated lymphocytes mimicked the suppression of lymphocyte responsiveness in vivo. In vitro studies suggested that alterations in metabolites of the arachidonic acid/lipoxygenase pathway were responsible for the immune alterations. Benzidine and the lipoxygenase inhibitor NDGA inhibited arachidonic acid metabolism and the mitogen response in lymphocytes, whereas the cyclooxygenase inhibitor indomethacin was ineffective. Addition of 8brcGMP partially restored benzidine-suppressed responses, whereas arachidonic acid potentiated the suppression. These data are consistent with the hypothesis that alterations in lymphocyte functions may occur as a result of quantitative changes or depletion of conversion products in the arachidonate/lipoxygenase pathway induced by the addition of compounds that serve as co-oxidative substrates for hydroperoxidases, the prototype being benzidine.